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Abstract: 

RU 2074674 C 



The method is based on plasma-deposition of biologically active coating onto metallic titanium base. To 
improve results, the deposition is conducted in stages, with first layer, in form of titanium or titanium 
hydride, with a dispersion of 3-5 microns, deposited from the distance 70-80 mm, to the thickness 5-10 
microns, second layer in form of titanium or titanium hydride, of dispersity 50-100 microns, deposited 
from the distance 100 mm, to the thickness of 50-115 mm, third layer in form of mechanical mixture of 
titanium or titanium hydride of dispersity 40-70 microns, with hydroxyl-apatite of dispersity 5-10 
microns, at ratio (wt.%): (60-80):(20-40), respectively, deposited from the distance 80 mm, to the 
thickness 15-20 microns, and fourth layer consisting of hydroxyl-apatite, of dispersity 40-70 microns, 
deposited from the distance 70 mm, to the thickness 20-30 microns. 

USE - In medicine, especially orthopaedic stomatology, as a method of production of internal bone 
implants on metallic base. 

ADVANTAGE - The method produces bone implants with increased mechanical strength. 
Dwg.1/1 
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(54)CnOCOB H3rOTOBJlEHMH BHYTPHKOCTHblX MMflJlAHTATOB 



(57) Pec£epaT: 

HcnonbaoBaHne: b opToneflMMecKoft 
CTOMaTonorai/i Ana M3roTOBneHH« 

BHyTpHKOCTHblX MMnnaHTaTOB. Cyil^HOCTb: 
Cn0CO6 H3rOTOBJieHM« BHyTpklKOCTHblX 

MMnnaHTaTOB 3aKnK>HaeTCH b tom, mto Ha 
iwaHOByio ocHOBy MMnnaHTaTa MeTOAOM 
nna3MeHHoro HanuneHMfl HaHocflT CHCTeMy 
noKpbiTM^ M3 HeTbipex cnoeB - AByx cnoeB 

TMTaHa MflM rMAPMfla TMT3H3 pa3TIMMHOft 

AMcnepcHOCTn n ToniUMHbi, TpeTbero cnoa M3 
MexaHMMecKort CMecM TMTaHa hum rMApufla 
TMTaHa mjim rMflpoKCMJianaTMTa c cooTHOiueHMeM 
cooTBeTCTBeHHo 60 - 80 Mac.% m 20 - 40 iwac.% 
m Hapy>KHoro cjioh - ruflpoKcunanaTHTa. fln« 

nOBblllieHMfl MexaHMHeCKOft npOMHOCTM 

MMnnaHTaTa HanwneHMe BeAyt nocnoftHo npn 



pas/iMMHbix pe>KMMax, o6ecneMMBaioiMMx 
nnaBHbift nepexoA ot cTpyKTypw KOMnaKTHoro 
THTaHa k CTpyioype 6noaKTMBHoro CnOfl. 1 
Ta6n., 1 mi. 
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(54) METHOD FOR MANUFACTURING INTRAOSSEOUS IMPLANTS 



(57) Abstract: 

FIELD: orthopedic stomatology. 
SUBSTANCE: onto titanium-made implant base 
four coatings are applied by plasma 
sputtering, namely: two layers of titanium 
or titanium hydride of different 
dispersities and thicknesses, third layer 
made of mechanical mixture of titanium or 
titanium hydride or hydroxy la patite with 
weight ratio of, respectively, 60-80 wt.% 
and 20-40 wt. %, and outer layer of 
hydroxy lapatite. To increase mechanical 
strength of implant, stuttering is carried 
out layer-wise at different sputtering modes 
to provide gradual transition from compact 



titanium structure to that of bioactive 
layer. EFFECT: improved strength of 
implants. 1 dwg, 1 tbl 
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H3o6peieHne othocmtch k MeAt-mwHe, a 
nMeHHo k opToneAMMecKOfi CTOMaTonorwn , m 
MO)KeT 6wTb ncnorib30BaHo Ana M3roToaneHMH 

BHyTpMKOCTHbJX MMfinSHTSTOB Ha 

m ©Tann m m ec ko m ocHOBe. 

Han6onee pacnpocipaHeH cnoco6 
M3roTOB^eHHfl BHyTpMKOCTHoro MMnnaHTaTa, 
KOTopbiti 3aKnwMaeTCR b cneflyioii;eM. kl3 
KOMnaKTHoro tmtshs ToneHMeM, 

cf)pe3epOBaHneM, aneiapoMCKpoBbiM mctoaom 

M3rOTaBJlMBaK>T l^MnMHflpMHeCKMM, 

nnacrrnHHaTbiM nnn rocfcpwpoBaHHbivi MMonaHTaT, 
3aTeM npM hgo6xoammoctm era noABepraiOT 
TepMMMeCKOM, oneKTpoxuMUMecKO^ HJ1M 
ApooecTpyflHofl o6pa6oTKaM. Ha 

noAroToaneHHyto noBepxHocTb MeTOAOM 
ocaweHUfl, cneKaHun, M30CTaTMHGCKoro 
npeccoBaHnq, HanwnGHMH u AP- hshocht cnofi 
6noaKTMBHoro MaTepwana (TpMKanbi;Mfl (froccfcaT, 
ruApOKCunanaTUT). 

OAHaKO cymecTByiotuMe cnoco6bi nonynoHMfl 
MMnnaHTaTOB c 6nonoKpbtTneM M3-33 
3H3MMTenbHoro ot/iuhua TGpMOMexaHMMGCKMX n 
6noMexaHHMecKMX cboActb tmtbhs nnn ruAP^Aa 
tmtshs, OKCMAa rmaHa m 6woMaTepnana He 
nosBO/ifliOT AOCTMHb 6naronpMflTHoro coHBTaHMa 

MGXaHMHGCKOfl npOHHOCTH M 6MOnorMMGCKOfi 
aKTHBHOCTM nOKpblTMfl. KpOMe TOrO, HGB03MO)KHO 

nonyneHMe 6nonornHecKoro cnoa c 
onpeAeneHHO^ nopwcToa CTpyfcrypoa* m 
Mop^onornevi noBepxHOCTH. 

OTNteMeHHbie HeAOCTaTKM MoryT 6biTb 
ycTpaHeHbi npn ncnonb30BaHnn MHorocnoflHOM 
TexHonornn nna3MGHHoro HaHeceHna 
6noaKTMBHoro MaTepnana. MeTOA nna3MeHHoro 
HanbiJieHiw ABnaeTCfl Han6onee 
TexHonorMMHbiM, no3Bonqioi4MM cfcopMwpoBaTb 
noKpbiTMfl c nporpaMM^ipyeMbiM KOMirneKCOM 

CBOMCTB. 

1/13 MSBecTHbix cnocoooB nonyMGHMH 
BHyTpuKOCTHbix 1/iMnfiaHTaTOB Han6onee 
6/1H3KMM no TexHonornn m AOCTuraewibiM 
pe3ynbTaraM k M3o6pgtghmk> ABnaeTCfl cnoco6, 
BKntonaioLAn^ nna3MeHHoe HanbineHne 
nepexoAHoro OKCMAHoro cnoa m HapyjKHoro 
6noaKTMBHoro (1). 

HeAOCTaTKOM ashhopo cnoco6a HBnflGTCfi to, 
mto nepexoAHbiM okcmahhm cnotf MMeeT 6onee 
nnoTHyio nopucTyK) CTpyioypy b OTnunne ot 
6noaKTMBHoro cno«, b p63ynbTaTG nero 
HMnnaHTaT oonaAaGT hgbucokom MexaHUMecKOM 

npOMHOCTbK). 

TgxhmhgckmA po3ynbTaT, Ha o6ecneMeHMe 
KOTOporo HanpaBneHo n3o6peTeHne, 
3aKnioHaeTCfl b noBwweHMM MexaHMHecKOM* 
npoMHOcru nMnnaHTara. 

Ha MeTannnMecicyK) TmaHOByK) ocHOBy 
MMnnaHTaTa nna3MeHHbiM HanbineHMeM npn 
pa3nnMHbix pe>KHMax HaHocflT cucTewy 
noKpbiTWM, cocrofiu^yK) M3 neTbipex cnoea. 

Cxewia noc/ioMHoro <$opMMpoBaHMH 
noKpbiTMM npeACTaB/ieHa Ha nepTeace. 

noBepxHocTb MeTannn^ecKoro TMTaHOBoro 
MMnnaHTaTa 1 nepeA Hanw/ieHneM noABepraiOT 
Apo6ecTpywHOM o6pa6oTKe MacTMi^aMU OKCMAa 
a/iHDMHHM?i. 3aTeM H3H0CJ1T A&a cnon nopoujKa 

TMT3H3 HJ1M TMAP^Aa TMT3H3 TO/IU^klHO^ B 

Anana30He 60 125 mkm npn TOKe nria3MeHH0M 
Ayrn 540 560 A. nepBbifi cno^ 2 H3 nopoiuxa 

TMT3H3 MT1M TMApHAa TMT3H3 A^CnepCHOCTbK) OT 

3 5 mkm ao 10 mkm Hsnw/ifliOT HenocpeACTBeHHO 
H3 MGTann mh GCKy \o KOMnaKTHyio ocHOBy 

HMnJ13HT3T3 C pSCCTOflHMfl 70 80 MM, TOnii^HHO^ 
5 10 MKM. BTOPOM CHOV1 3 H3HOCAT nODOUJKOM 

AMcnepcHOCTbK) 50 100 mkm c pscctohhmh 100 
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mm, To/iLUMHOfl 50 115 mkm. HsHeceHne 
AByxcnofiHoro TMTaHOBoro noxpuTnw 
oOecneHMBaeT nri3BHbi« nepexoA ot cTpyicrypbi 
KOMnaKTHoro TMTaHa 1 k chok) 3 c nopucTOCTbto 
45 50% Tpe™& nepexoAHbJ^ cnofl 4 coctowt M3 

CM6CM nopOUJKa TMT3H3 MT1M rHApHfla TMTSHa 

AUcnepcHocTbio 40 70 mkm m rviApoKCMnanaTUTa 
AncnepcHOCTbio 5 10 mkm c cooTHotueHneM 

COOTBeTCTBeHHO 60 80 M3C. M 20 40 M3C. 

Tonu^HHa 3Toro cjior paBHa 15 20 mkm. 
flnana30H cocTaBa noKpbiTMfl M3 CMecu tht3H3 m 

rMApOKCMJlSnaTUITa Bbl6p3H TSKHM, MT06bl 

o6ecneHMTb MSKCHMaribHyfo npoHHOCTb 
cijenjieHMfl c njia3MOHanbtneHHbiM TMTaHOBbiM 
cnoeM. BapusHTbj cocTaBOB noKpwTun n 
3Are3na npMBeAeHbi b Ta6n\Ai\e. (B T36/inL^e 

npUHHTU 0603H3HeHHfl: T K KOMnSKTHbIM, 

T H HanbineHHbiM, TA ruApOKCunanaTMT.) 

Hsnw/ieHne nepexoAHoro cnofl 
ocyi^ecTanflKDT npn TOKe nnssMeHHoW Ayrw 540 - 
560 A h AUCTaHUMM HanbineHun 80 mm. Ann 

npMAaHHfl GH03KTHBHblX CBOMCTB MMnJ13HT3Ty 
nOCJieAHM^ MGTBGpTU^ CJIOR 5 (fcopMMpyGTCfl 143 
rMApOKCMJ13n3THT3 AUCneDCHOCTbK) 40 70 MKM m 

TOJitMUHOM 20 30 mkm. Tok nna3MeHHOM Ayrn 450 
540 A, AMCTaHi^Mfl HanbineHMfl 70 mm. 

nocnoflHoe nna3MGHHOG Hanw/iGHUG 

nOKpblTUt^ OCyil^eCTBTlflGTCfl B aTMOCC()6p6 B 

cTpyG 33L4MTHoro T333 sproHS, npn 3TOM pacxoA 
n/i33MOo6p33yK)iAGro r333 20 40 ji/mmh. 
CKopocTb nepeMeiAeHMfl n/i33M0TD0Ha npn 
HanwriGHUM 80 700 mm/mm h, HanpaweHHG Ayrn 

30 B, CKOpOCTb BpaLUGHMH A©T3J1M 110 160 

ooVmuh. 

TaKUM 06pa30M, OTnHHHTGTIbHa« 

oco6GHHOCTb cnocooa 3aKnjOHaGTC« b tom, hto 

An« nOBblliJGHUfl MeX3HMMeCK0^ nDOMHOCTH 

HMnn3HT3Ta Mcnorib3yeTCfl MHorocnoi^Hafl 
TexHonorMfl nna3MGHHoro hshgcghua 

6M03KTHBHOrO M3T6pkl3J13, a HMGHHO B OTJIMHMe 
OT M3BGCTHOrO CnOCO^a M3rOTOBTieHMfl 

MMnnaHTaTa npGAnaraGTcn HanbineHMe 
AononHMTenbHbix ppyx npoMe>KyTOHHbix cnoGB 
BToporo m TpeTbero. 

(1onO)KMTGnbHbl« 30C{)GKT AOCTMraGTCfl sa 
CHGT CpOpMMpOBaHMO CMCTeMbl 

B33MM0CBfl3blB3K)LAMX nopMCTblX KSHanOB no 

Bcefl Tonu^MHG noKpbiTMW, mto cnoco6cTByGT 

nOBblUJeHMK) MGXaHMMGCKO^ npOHHOCTM 

MMnnaHTaTa m h3ab>khoctm c^mkc3I4mm b kocthom* 

TK3HM. 

(DopMyna M3o6 pgtgh ma ; 

Cnoco6 M3roToaneHMfl BHyTpMKOCTHbix 

MMnn3HT3TOB, 33l<niOH3K)tHMfiCfl B H3HGCGHMM 

nna3MeHHbiM HanwnGHMGM Ha MeTannMMecKyio 
TMTSHOByio ocHOBy MMnnaHTaTa OMonomMecKM 

aKTMBHOrO nOKpblTMP, OTnMHaKDLl^M^Cf? TGM, MTO 

HanwnGHMG npM D33nMMHbix pGXMMax BeAyT 
nocno^HO, npM stom nepBbiM cnoeM HsnbinwioT 

TMT3H MnM rMAP^A TMT3H3 A^CnepCHOCTbK) 3 5 
MKM, AUCTaHL^MGV^ HanbinGHMfl 70 80 MM M 
TOnLAMHOM 5 10 MKM, BTOpbIM CnOGM TMT3H MnM 
rMAPMA TMT3H3 A^CnGpCHOCTbtO 50 100 MKM, 

AMCTSHUMeM HsnbineHMn 100 mm, ToniAMHO^ 50 

115 MKM, TpeTbMM OlOeM H3H0CPT 
MGX3HMMeCKytO CMeCb TMTaHa MnM PMAPMAa 
TMT3H3 AMCnepCHOCTbK) 40 70 MKM M 

rMAPOKCunanaTMTa AUcnepcHOCTbK) 5 10 mkm c 

COOTHOUJGHMGM 60 80 M 20 40 M3C. 

COOTBeTCTBeHHO, AMCTaHL^MeM HanbineHMA 80 mm 
m ToniAMHOM cnofl 15 20 mkm, MeTBepTbiM cnoeM 
rMApoKCMnsnsTMT AncnepcHOCTbK) 40 70 mkm, 
AMCT3HL\Me^ HsnbineHMfl 70 mm, Tonu^MHO^ cnofl 

20 30 MKM. 
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CocTas noKpbiTidn 


CoAepacamie KOMno- 


AAre3Hfl, MFla 


n/n 


(ocHOBa-noKpbiTHe) 


H6HT08 B nOKpbJTHM, 








Mac.% 




1 


TIk/TIh 


100 


18 


2 


TIh/TI+TA 


90-10 


18 


3 


TIh/TI+TA 


80-20 


20 


4 


TIh/TI+TA 


60-40 


20 


5 


TIh/TI+TA 


50-50 


19 


6 


TIh/TI+TA 


40-60 


19 


7 


TIn/TWA 


20-80 


17 


8 


TiH/Ti+rA 


10-90 


16 


9 


TiH/Ti+rA 


100 


15 


10 


TiH+rA/rA 


100 


20 




(80-20) Mac. % 








(60-40) Mac. % 






11 


TIk/TA . 


100 


11 
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